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STATEMENT 


ON  THE 

IRON,  OIL,  SODA 

AND  AGRICULTURAL  LANDS 


OWNED  BY  THE 


Wyoming  Central  Association. 


STATEMENT 


ON  THE 


OIL  PROPERTIES  OF  WYOMING 

OWNED  BY  THE 

Wyoming  Central  Association. 


TyOR  value,  no  industry  surpasses  that  of  mineral  oil,  and  in 
1 no  portion  of  the  globe  have  the  petroleum  lands  proved 
more  interesting  and  important  than  they  promise  to  be  in 
Wyoming.  The  following  is  a condensed  statement  of  the  result 
of  examinations  of  the  oil  properties  owned  by  the  Wyoming 
Central  Association. 

There  are  five  different  oil  basins  where  the  Wyoming  Central 
Association  own  Petroleum  lands.  While  there  is  a family  like- 
ness between  these  basins,  they  all  differ  more  or  less  in  their 
Geological  age,  structure,  and  the  kinds  of  oil  which  they  produce. 

I.  SHOSHONE  OIL  BASIN. 

This  is  so  named  from  the  tribe  of  Indians  of  that  name 
whose  reservation  is  located  on  the  Wind  and  Popoiagie  Rivers. 
On  this  reservation,  a short  distance  from  Fort  Washakie,  a large 
flowing  spring  of  oil  exists. 

Position  -of  the  Containing  Rock. — In  this  region  there 
is  a great  thickness  of  a peculiar  brick-red  sandstone.  It  is 
from  1500  to  2000  feet  thick.  The  rock  is  soft,  some  layers  and 
beds  slaty,  and  varying  from  coarse  to  fine.  Near  the  base  some 
strata  are  full  of  minute  pebbles  from  the  size  of  a shot  to  that  of 
chestnut.  Above  these  so-called  conglomerates  the  rock  grad- 
ually becomes  finer.  All  over  this  region  the  strata  are  more  or 
less  folded,  and  in  some  places  broken.  The  oil  comes  out  of 
this  rock  where  canons  have  worn  about  one-half  of  it  away,  or 
where  the  thickness  still  remaining  is  from  750  to  1000  feet. 
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Character  of  the  Oil. — The  oil  is  black.  By  the  process 
of  distillation  the  following  has  been  obtained  : 

Naphtha, 0.63 

Kerosene,  with  a fire  test  of  1590,  . . . 47.00 

Lubricating  oil,  neutral  and  light-colored,  . 32.00 

Coke, 12.00 


In  its  crude  state,  as  it  flows  from  the  spring,  it  has  a gravity 
of  200  in  the  Baum  scale;  its  flash  test  is  2940;  fire  test  3220; 
and  cold  test  160  below  zero.  It  will  be  seen  by  the  above  that  it 
could  be  utilized  either  for  kerosene  or  lubricating  oil,  or  for  both. 
While  not  as  finely  constituted  for  lubricating  as  some  of  the 
oils  to  be  noticed  hereafter,  the  amount  of  kerosene  contained  in 
it  makes  it  important  and  valuable. 

Within  a few  miles  of  this  spring  is  what  is  called  the  Graff 
well,  owned  by  an  Omaha  company.  It  is  said  this  well  would 
flow  one  thousand  barrels  per  day.  The  oil  has  been  confined, 
there  being  at  present  no  way  of  transporting  it  to  market. 

II.  THE  BIG  HORN  OIL  BASIN. 

This  name,  for  convenience  of  description,  was  given  to  an 
area  of  oil  lands  on  the  headwaters  of  the  Powder  River. 

Structure. — Parallel  lines  of  low  ridges,  whose  strata  or 
rock  sheets  dip  towards  the  north-east,  extend  along  this  oil 
basin  from  north-west  to  south-east,  the  angles  of  dip  are  from 
twenty  to  thirty-five  degrees.  On  the  south-west  side  the  ridges 
ate  cut  down  almost  vertically,  forming  as  a whole  the  shed-roof 
type  of  structure  called  in  geological  descriptions  hog-backs. 
The  streams  that  rise  at  or  on  the  northerly  base  of  the  Rattle- 
snake Mountains,  cut  through  these  ridges  nearly  at  right  angles, 
and  constitute  the  headwaters  of  the  Powder  River. 

In  the  mountains  to  the  south  the  oldest  rocks  are  granite ; 
then  against  these  lie  crystalline  sandstones,  hard  marbles  and 
limestones,  and  then  a great  thickness  (800  to  1000  feet)  of 
brick-red  soft  sandstones  (the  same  that  hold  the  oil  on  the 
Popoiagie),  then  marls  and  limestones,  and  on  top  of  these  last 
brownish,  coarse,  pebbly  sandstones  of  various  grades.  These 
last  rocks  are  oil-bearing  in  many  places  in  this  basin.  The 
pebbly  lower  half  is  specially  saturated  with  oil  in  the  western 
portion  of  this  basin.  The  entire  thickness  of  this  series  of  sand 
rocks  is  not  less  at  this  place  than  400  feet. 

Immediately  above  the  latter  is  a vast  development  of  gray, 
bluish  and  black  shales  and  slates  whose  thickness  approximates 
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800  feet.  As  these  shales  and  slates,  in  some  of  their  strata,  and 
more  or  less  in  all,  contain  an  immense  amount  of  matter  derived 
from  vegetable  and  animal  remains,  geologists  that  follow  New- 
berry, hold,  that  from  them  the  oil  in  some  way  by  slow  distilla- 
tion was  derived.  On  top  of  these  shales  lie  thin  beds  of  impure 
sand  limestones,  and  above  these  again  a great  thickness  of  soft 
light,  yellowish  and  gray  sandstones,  ranging  here  from  600  to 
1,000  feet  in  thickness. 

The  sandy  limestone  rocks  above  referred  to  are  frequently 
in  this  basin  supersaturated  with  oil.  Some  of  the  strata  of  these 
upper  sandstones  are  saturated  with  oil  along  the  whole  length  of 
this  basin. 

Oil  Phenomena. — As  above  indicated,  the  uppermost  and 
most  north-easterly  sand  rocks  contain  strata  or  layers  that  are 
heavily  charged  with  oil.  From  fifteen  to  twenty  per  cent,  of  oil 
can  be  obtained  from  them  by  distillation.  South  of  the  main 
oil  ridge  there  is  another  which  is  only  occasionally  visible,  owing 
to  its  having  been  worn  away  to  the  level  of,  and  generally  cov- 
ered by,  the  later  loose  surface  deposits.  It  is  probably  saturated 
with  oil  to  the  same  degree  as  the  former,  but  its  extent  has  not 
been  ascertained,  owing  to  so  much  of  its  length  being  covered 
up.  Between  these  two  ridges  in  spring  time,  when  the  ground 
is  in  places  covered  with  water  from  rains  and  melting  snows,  a 
large  amount  of  gas  is  seen  to  escape  in  bubbles.  As  deposits  of 
oil,  especially  the  lighter  oils,  generally  give  off  gas,  both  when 
diffused  through  the  rocks  and  when  it  occurs  in  underground 
reservoirs,  it  is  a legitimate  conclusion  that  the  escaping  gas, 
together  with  other  phenomena,  here  indicates  the  presence  some- 
where below  the  surface  of  a large  quantity  of  petroleum.  Oil 
escapes  on  the  south-east  quarter  of  section  thirty-four,  township 
thirty-four,  north  of  range  88  west,  known  as  the  India  claim.  A 
shaft  started  here  but  only  extended  to  eighteen  inches  below 
the  surface,  greatly  increased  the  flow.  There  are  other  escapes 
of  oil  on  this  property,  and  more  or  less  hardened  oil. 

Character  of  the  Oil. — The  oil  which  comes  from  the 
upper  grayish  and  light  yellowish  sandstone  and  the  oil  bearing 
rock  beneath  is,  compared  with  that  which  comes  from  the  dark 
brown  sand  masses  beneath  the  shales,  light  and  thin,  though 
much  denser  than  the  Pennsylvania  crude  petroleum.  When  it 
first  emerges  it  is  of  a greenish  hue  but  soon  changes  to  a 
mahogany  color  and  is  a first-class  lubricant. 

Its  odor  is  pleasant,  balsam  like,  and  approximates  in  general 
character  closely  to  the  Beaver  oils,  in  reference  to  which  chem- 
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istsof  high  standing  thoroughly  acquainted  with  the  oils  not  only 
of  this  country  but  of  other  countries,  say:  “The  Beaver  is  the 
best  natural  oil  for  cylinder  stock  that  they  ever  saw.  It  has  a 
margin  of  ten  or  twelve  degrees  of  gravity  over  the  best  cylinder 
stock  made  in  the  east."  This  is  high  and  deserved  praise.  An 
explanation  of  the  similarity  of  these  oils  is  found  in  the  fact  that 
they  both  come  from  the  same  horizon  of  rocks. 

III.  THE  ARAGO  OIL  BASIN. 

These  oil  lands  are  located  in  township  thirty-two,  north  of 
range  eighty-six,  west  of  the  sixth  p.  m.  and  south-east  from  Gar- 
field Mountain,  the  loftiest  peak  of  the  Rattlesnake  range.  A 
number  of  quarter  sections  of  160  acres  each,  belonging  to  the 
Wyoming  Central  Association,  lie  on  and  along  a brownish  sand- 
stone ridge,  which  here  ranges  from  300  to  400  feet  in  thickness. 
The  lower  half  is  made  up  of  a pebbly  strata  called  conglomerate. 
Underneath  this  are  marls  and  limestone,  and  underneath  these 
occur  the  brick-red  sandstones  already  discussed,  and  in  which 
the  oil  at  the  Popoiagie  occurs.  Overlying  this  brownish  sand- 
stone occur  the  shales  and  slates  already  referred  to,  and  the 
grayish  and  yellowish  sandstones  come  on  top  but  further  back. 
The  shales  and  slates  are  here  about  800  and  the  overlying  sand- 
stones from  300  to  400  feet  thick.  All  these  strata  are  conforma- 
ble, that  is,  have  the  same  angle  of  dip.  But  above  this  series 
occur  silicious  and  marly  rocks  that  dip  in  the  opposite  direction, 
when  they  dip  at  all,  that  is,  towards  the  Rattlesnake  range,  but 
nowhere  contain  oil.  This  shows  that  since  their  deposition 
this  chain  has  been  in  process  of  subsidence. 

Oil  Indications. — On  the  brownish  sandstone  ridge  where 
Bath  Creek  cuts  through  it,  more  or  less  hardened  oil  occurs. 
The  south  side  of  the  ridge,  or  hog-back,  where  the  strata  have 
been  cut  back  by  the  elements,  oil  in  small  quantities  is  oozing 
out.  These  phenomena  exist  the  whole  length  of  the  line  of 
these  claims,  to  a greater  or  less  extent,  especially  on  the  Deer 
and  Antelope  claims.  North  of  this  oil-saturated  ridge,  and 
lying  above  the  shales  and  slates,  a ridge,  or  hog-back,  of  the 
grayish,  yellowish  sandstones  occurs,  of  the  same  character  and 
kind  as  at  the  Big  Horn  Basin,  and  like  that  also  saturated 
with  oil. 

On  the  north  side  of  the  brownish  sandstone  ridge,  near  Bath 
Creek,  a shaft  was  put  down  to  a depth  of  twelve  feet.  At  that 
depth  oil  commenced  to  flow  in  from  the  upper  part  of  the  slope 
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at  the  rate  of  about  one  barrel  in  twenty-four  hours.  The  person 
supervising  the  work  of  putting  down  the  shaft  reported  the  fre- 
quent escape  of  gas  from  the  shaft.  The  main  oil  horizon  had, 
however,  not  yet  been  reached.  This  exists  in  the  pebbly  sand- 
stone (conglomerate)  which  constitutes  the  lower  half  of  this 
group  of  rocks.  As  the  south  face  of  the  ridge  shows  this  rock 
horizon  to  be  saturated  with  oil,  a large  flow  is  anticipated  when 
it  is  once  penetrated. 

Character  of  the  Oil. — The  gravity  of  this  oil  is  below 
zero  of  the  Baum  scale,  or  over  1,000,  and  therefore  sinks  in 
water.  It  is  when  first  exposed  of  a brownish  color,  and  can  be 
cut  with  a knife  like  soft  butter.  It  gradually  turns  black  on 
exposure.  It  has  little  odor  as  it  comes  from  the  shaft,  though 
what  escapes  from  the  south  side  of  the  ridge  has  a slight  pun- 
gency, which  it  loses  on  exposure.  It  has  a remarkable  high  fire 
test  and  burns  only  at  a high  temperature.  It  contains  no  paraf- 
fine, and  does  not  solidify  at  any  ordinary  cold  below  zero. 
While  it  is  too  thick  for  ordinary  lubricators,  by  combining  with 
the  lighter  oils  it  can  be  manipulated  so  as  to  become  of  great 
value.  Having  the  elements  of  a superior  lubricator,  and  capable 
of  being  brought  to  any  consistency  desired  by  the  Big  Horn 
oil,  its  value  will  prove  to  be  among  the  highest.  It  is  unique  in 
character,  and  in  all  probability  some  new  economic  products  can 
be  obtained  from  it. 

IV.  POWDER  RIVER  OIL  BASIN. 

This  basin  is  located  in  township  forty-one,  north  of  range 
eighty-one,  west.  It  is  twenty-one  miles  east  and  fifty-one  miles 
north  of  the  Arago  oil  territory.  It  embraces  many  quarter  sec- 
tions of  160  acres  each.  It  is  an  exceedingly  important  oil  field. 

Structure  of  this  Oil  Basin. — Immediately  on  crossing  the 
South  Powder  at  this  point  the  light  yellow-colored  and  grayish 
sandstones  are  encountered.  They  dip  westward  toward  the 
river  at  a small  angle.  Passing  eastward  through  a canon  made 
by  Munsell  Creek,  the  shales  and  slates  are  seen  to  underlie  the 
sandstones.  These  shales  and  slates,  where  unaffected  by  erosion, 
are  from  600  to  800  feet  thick,  but  are  here  worn  into  numerous 
buttes  and  escapements  and  curious  architectural  forms.  The 
windings  of  the  road  finally  end  near  a cabin  where  the  odor  of 
petroleum  is  encountered.  Here  at  a few  points  the  shales  and 
slates  have  been  worn  through  and  the  brownish  sandstones 
slightly  exposed.  East  of  this  point  the  shales  and  slates  again 
appear  in  lofty  escapements.  Mixed  with  them  are  thick  beds 


10 


of  black  clay,  the  whole  dipping  in  the  opposite  direction,  or  east- 
ward. Several  miles  further  east  the  sandstones  again  appear, 
lying  above  the  shales  and  making  perpendicular  escapements. 
A line,  therefore,  extending  a little  east  of  north  and  a little  west 
of  south  marks  the  points  from  which  the  strata  dip  westward  and 
eastward. 

In  other  words,  we  have  here  again  an  anticlinal  fold  along 
which,  where  the  crest  has  been  sufficiently  cut  down,  oil  springs 
occur.  The  general  shape  of  this  uplift  is  elliptical.  The  great 
number  of  lateral  canons  over  this  basin  requires  close  attention 
to  detect  its  real  structure.  Over  a large  part  of  this  basin  fine 
forests  exist.  On  a few  of  the  claims  the  timber  is  sufficiently 
dense  and  large  to  justify  the  erection  of  saw-mills. 

Oil  Springs. — While  there  is  some  sandrock  in  the  upper 
series  of  deposits  that  is  saturated  with  oil,  there  is  not  enough 
to  justify  expectations  of  even  small  results  from  this  source.  In 
the  brownish  sandrock  beneath  the  shales  the  case  is  different. 
Where  they  are  exposed  in  this  basin  they  show  more  or  less  oil, 
and  where  cut  into  oil  springs  occur. 

Conspicuous  among  these  are  the  springs  on  the  south-east 
quarter  of  section  twenty  and  on  the  south-west  quarter  of  section 
sixteen.  On  the  former  the  oil  emerges  where  streamlets  are  cut 
into  the  brownish  sandrock.  The  most  southerly  spring  occurs 
on  a branch  of  Munsell  Creek.  It  flows  from  a rock  along  a line 
about  ioo  feet  in  length,  but  most  strongly  at  the  lower  end  of 
its  flow  north-east  from  the  last,  and  less  than  one-fourth  of  a mile 
distant  another  spring  occurs  with  a slightly  larger  flow.  On  the 
basis  of  measurements  made  it  was  estimated  that  this  spring  pro- 
duced about  four  barrels  in  twenty-four  hours.  The  oil  escapes- 
from  a rock  along  a line  about  seventy-five  feet  long.  Three 
other  small  springs  of  oil  exist  close  by  on  the  banks  of  these 
rivulets. 

The  largest  of  the  oil  springs  on  this  basin  is  the  one  on  the 
Salmon  claim.  Here,  on  the  south  side  of  a streamlet  on  a spot 
sloping  north,  and  covering  about  650  square  feet  the  oil  escapes 
occur.  This  entire  space  is  filled  with  dust,  sand,  leaves  and 
other  debris,  which,  after  touching  the  oil,  could  not  escape  and 
partially  choked  up  the  spring.  From  the  lower  end  of  this  slope 
a considerable  amount  of  oil  is  still  flowing  away,  and,  judging 
from  measurements  made,  the  amount  cannot  be  less  than  seven 
barrels,  and  probably  reaches  ten  barrels  every  twenty -four  hours. 
In  the  nature  of  things,  it  would  be  impossible  for  such  large 
springs  to  exist  if  the  oil  sand  beneath  were  small  in  extent.  It 
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will  be  remembered,  too,  that  the  principal  oil  horizon  (the  con- 
glomerate) has  not  been  cut  into  in  this  basin.  The  conglomerate 
that  appears  at  these  springs  is  a member  of  the  upper  division  of 
this  oil  group. 

Quality  of  the  Oil. — The  oils  from  these  various  springs 
vary  only  slightly  in  general  character.  Their  gravity  has  not 
been  ascertained,  but  it  ranges  somewhere  between  twenty-six 
degrees  and  thirty  degrees  of  the  Baum  scale.  When  the  oil  first 
emerges  from  the  rock  it  has  a slightly  greenish  hue,  which  soon 
changes  to  mahogany  and  then  to  a black  color.  In  lubricating 
qualities  these  oils  are  at  least  equal  to  the  Mecca,  Ohio,  oils,  and 
most  probably  superior  to  them.  It  has  been  ascertained  by 
experiment  that  these  oils  can  readily  be  decolorized,  and  light 
orange-colored  lubricants  of  the  highest  grades  be  made  from 
them. 

V.  SALT  CREEK  OIL  BASIN. 

This  basin  is  located  thirteen  miles  east  and  six  miles  south  of 
that  of  Powder  River.  It  is  in  township  forty,  north,  range 
seventy-nine,  west.  This  company  owns  several  quarter  sections 
of  160  acres  each  in  this  basin. 

Character  of  the  Rocks. — This  is  the  same  as  at  Powder 
River,  mainly  shales,  slates  and  blackish  clays,  overlaid,  but  here 
at  a distance,  by  the  yellowish  and  grayish  sandstones,  and  under- 
laid by  the  brownish  oil-bearing  sandstones  and  conglomerates. 
The  physical  structure  of  the  rock  strata,  however,  differs  from 
the  Powder  River  basin.  An  anticlinal  fold  exists  here,  but  it  is 
much  greater  than  the  one  on  Powder  River.  The  shale  and  slate 
deposit  is  not  worn  away  to  the  same  extent  along  the  axis  of  the 
uplift.  A large  thickness  of  shale  here  everywhere  still  remains 
on  top  of  the  oil  rock.  The  folding,  too,  is  much  more  gentle 
than  in  the  former  place.  The  axis  of  this  anticlinal,  however,  is 
nearly  north  and  south,  as  on  Powder  River.  The  minor  axis 
running  from  east  to  west  is  the  shortest,  thus  showing  that  the 
general  shape  of  the  uplift  is  elliptical,  though  less  so  than  in  the 
last  basin. 

Oil  Springs. — There  are  several  oil  springs  on  these  claims. 
These  springs  occur  in  the  shales,  the  oil  coming  up  directly  from 
beneath. 

Source  of  this  Oil. — In  crossing  the  divide  between  Powder 
River  it  was  found  that  the  shale  and  slate  group  ranged  from 
700  to  1,000  feet  in  thickness.  The  original  thickness  of  this 
group  along  the  axis  of  the  anticlinal  fold  could  not  have  been 
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less  than  700  feet,  and  probably  more.  The  thickness  of  this 
group  above  the  oil  spring  was,  where  measured,  400  feet.  This 
would  leave  the  thickness  of  the  black  shale  at  the  oil  at  least  300 
feet.  Through  that  thickness  of  shale  the  oil  is  forcing  itself  to 
the  surface.  This  judgment  is  based  on  the  fact  that  thus  far  no 
oil  has  been  found  existing  in  these  shales — always  when  there  is 
oil  above  or  below  them.  The  rocks  directly  below — the  brown 
sandstones — are  the  great  oil  sands  and  conglomerates  of  Wyo- 
ming. While  oil  exists  in  paying  quantities  in  the  brick-red 
sandstones,  as  on  the  Popoiagie,  and  also  in  the  upper  light-yellow- 
ish rock,  it  is  the  brownish  or  second  sand  horizon  that  contains 
it  in  the  largest  quantity  and  over  the  widest  space.  The  infer- 
ence is  therefore  natural  that  there  must  be  here  a large  quantity 
of  oil  stored,  or  it  could  not  be  forced  by  gas  pressure  through  so 
great  a thickness  of  shale  to  the  surface. 

Quality  of  the  Oil. — The  specific  gravity  of  this  oil  is 
20.5 0 Baum,  which  is  greater  than  that  of  Powder  River.  Like 
that,  it  is  slightly  greenish  when  it  first  rises  to  the  surface.  It 
changes  rapidly  to  a blackish  hue.  The  slightest  examination, 
such  as  rubbing  it  on  glazed  paper,  shows  it  to  be  a superior  lubri- 
cator. Of  all  the  fine^oils  of  Wyoming,  we  regard  this  oil,  if  not 
the  finest,  af  least  as  fine  as  there  is  anywhere.  It  will  prove  to 
be  one  of  the  ideally  perfect  lubricating  oils  of  the  globe. 

Prof.  Carll  (2  Geological  survey  of  Pennsylvania,  vol.  hi., 
chapter  24),  found  that  the  Pennsylvania  sand-rock  absorbed 
one-tenth  of  its  bulk  of  oil,  and  expressed  the  conviction  that? 
under  conditions  of  pressure  that  are  known  to  exist  from  gases 
in  oil  regions,  the  amount  contained  might  equal  one-eight  of  the 
bulk  of  the  containing  rock.  The  amount  of  oil  contained  in 
large  areas  of  such  rock  would  be  beyond  belief,  were  it  not 
demonstrated  by  calculation.  Following  Card's  method  of  experi- 
ment, it  was  found  that  the  Wyoming  oil  sand-rock  absorbed 
from  one-eighth  to  one-eighteenth  of  its  bulk  of  oil,  the  variety  of 
absorptive  power  depending  on  fineness,  porosity,  etc.  Sand-rock 
may  be  entirely  or  partially  saturated  with  oil.  If  entirely  satur- 
ated a well  with  a diameter  of  four  inches  bored  through  such  a 
stratum  ten  feet  thick  would  be  more  than  sufficiently  supplied 
with  oil  to  fill  the  bore.  The  amount  of  flow  would  now  depend 
principally  on  the  pressure  of  water  and  gases  It  might  be  any- 
where between  one  and  three  thousand  barrels  per  day. 

Supposing  the  pressure  to  be  sufficient,  the  following  would 
be  an  approximation  to  results.  Taking  the  fine  upper  sand) 
which  contains  only  one-eighteenth  of  its  bulk  of  oil,  one  square 
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mile  one  inch  thick  would  contain  223,027,200  cubic  inches  of 
oil.  This  would  give  22,987  barrels,  or  275,844  barrels  if  the  oil 
rock  were  one  foot  thick ; or  2,758,440  barrels  in  a stratum  of  oil 
rock  ten  feet  thick  and  one  mile  square.  The  oil  rock  at  Powder 
River  and  Arago  was  found  by  experiment  to  contain  at  least 
■one-tenth  of  its  bulk  of  oil,  and  hence  the  preceding  calculations 
understate  the  amount  of  oil  at  these  points  in  a mile  square  and 
ten  feet  thick.  This  amount  of  oil  surface  fifty  feet  thick  in 
those  basins  would  hold  24,826,800  barrels.  But  suppose  it  con- 
tained only  one-half  or  one-fourth  the  above  quantity,  and  the 
yield  would  still  be  enormous.  It  is  remarkable  that  this  lower 
or  second  sand-rock  is  in  places  saturated  where  exposed  through 
a thickness  of  400  feet,  and  in  such  places  there  are  always  layers 
from  twenty  to  seventy-five  feet  in  thickness  that  are  saturated 
to  the  full  extent  of  their  capacity  to  hold  the  oil.  Rock  equally 
as  fully  saturated  with  oil  occurs  in  the  upper  or  first  sands,  and 
ranging  from  two  to  seventy-five  feet  in  thickness.  A still  greater 
thickness  is  saturated  in  part.  When,  now,  it  is  remembered  that 
the  Pennsylvania  sand-rock  ranges  only  from  one  to  fifty  feet 
thick,  the  superior  indications  for  oil  in  the  Wyoming  field  are 
apparent. 

In  regard  to  underground  cavities,  as  already  stated,  no  cer- 
tainty exists.  In  a few  localities,  like  on  the  Popoiagie  in  the 
region  of  faults,  they  may  occur.  It  is  also  possible  that  cavities 
filled  with  oil  may  exist  beneath  the  anticlinal  ridges  in  the  oil 
field,  but  their  occurrence  is  extremely  uncertain.  No  such  un- 
certainty, however,  exists  in  regard  to  the  occurrence  of  oil  in 
the  porus  sand  strata. 

LeConte,  the  distinguished  Geologist,  remarks  that,  “the 
most  productive  oil  territory  is  along  anticlinal  folds.”  That  is 
the  case  in  India,  around  the  Caspian  in  Transylvania,  Italy,  and 
in  Pennsylvania.  It  will  be  noticed  that  at  least  three  of  the  oil 
basins  where  the  property  of  the  Wyoming  Central  Association 
lies  are  distinguished  by  this  type  of  structure.  These  are  the 
Big  Horn,  Powder  River  and  Salt  Creek.  The  two  remaining 
properties,  the  one  on  the  Popoiagie  and  at  the  Arago,  have  this 
structure  in  part. 

On  any  theory  of  oil  production,  the  materials  for  it  exist 
here  in  superabundance.  If  Newberry  is  correct  that  the  petro- 
leums originate  from  the  shales  by  distillation,  they  exist  here  in 
much  thicker  strata  than  in  Pennsylvania  and  Ohio.  If  coal  is 
the  source  of  the  oil  it  also  exists  near  by  and  once  overlaid  some 
of  these  basins.  If  sandstones,  which  now  hold  the  oil,  are  also 
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the  seat  of  its  origin,  these  exist  in  prodigious  abundance.  All 
the  possible  sources  of  petroleum  exist  here  on  a colossal  scale. 

An  Important  Comparison. — The  map  of  Wyoming  will 
show  that  the  line  along  which  oil  basins  occur  runs  parallel  with 
the  Rattlesnake  and  Wind  River  Mountains.  The  nucleus  of 
these  mountains  is  made  up  of  the  oldest  rocks  of  the  globe,  and 
was  a shore  line  during  the  times  when  seas  were  laying  down 
the  oil  sand  sediments.  The  entire  structure  of  these  sand-rocks 
show  that  they  were  formed  near  ancient  shore  lines.  These 
facts  correlate  these  oil-bearing  rocks  with  those  of  Burma  and 
Pennsylvania.  Mr.  Carll,  in  the  report  already  quoted,  concludes, 
after  an  exhaustive  examination,  that  the  Pennsylvania  oil  sands 
are  shore  and  off-shore  deposits,  and  “the  re-arranged  materials 
of  other  ancient  shore  deposits  ; ” and  that  the  various  wells  tap 
them  and  are  the  most  productive  where  they  were  originally 
surrounded  by  practically  impervious  strata. 

While  the  oil-containing  series  of  rock  in  Pennsylvania  are 
only  from  1,200  to  2,000  feet  thick,  in  Wyoming  the  petroleum 
strata  range  from  4,500  to  5,500  feet,  or  more  than  twice  the 
extent  of  the  eastern  field. 

Fuel  exists  in  abundance  at  or  near  to,  at  least,  four  of  the  oil 
districts  considered  in  this  report.  At  the  Big  Horn,  good  lig- 
nite coal  in  beds  from  four  to  six  feet  thick  occurs  within  three 
miles  of  the  oil.  Still  other  and  thicker  beds,  ranging  from  five 
to  fifteen  miles  away,  also  occur.  Wood  is  found  in  spots  on  and 
along  the  Rattlesnake  Mountain,  and  some  small  groves  of  pine, 
within  from  three  to  five  miles  of  the  oil  locations,  and  still  nearer 
good  coal  in  beds  from  four  to  ten  feet  thick  occurs.  On  the 
Popoiagie,  lignite  coal  also  occurs  within  six  miles  of  the  oil  loca- 
tions, and  wood  that  makes  fair  lumber  within  a short  distance. 
Timber  for  lumber  and  fuel  is  abundant  on  the  oil  locations  of 
the  Powder  River  basin.  At  and  near  the  Salt  Creek  basin  there 
are  some  small  groves  of  cotton  wood,  but  no  other  timber  of 
consequence.  The  region  has  not  been  explored  sufficiently  to 
determine  the  nearness  of  coal.  The  nearest  beds  known  are 
from  twelve  to  fifteen  miles  further  south. 

Although  the  superior  lubricating  qualities  of  the  Wyoming 
oils  will  make  a demand  for  them  in  the  east,  and  give  them  such 
a market  value  there  as  to  permit  of  their  profitable  transporta- 
tion, it  is  not  necessary  to  take  that  matter  into  the  calculation  of 
probable  value  at  the  present  time.  The  market  in  the  far  west, 
even  in  the  trans-Missouri  region,  is  large  enough  to  satisfy  the 
greed  of  any  company. 
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SUMMARY  OF  RESULTS : 

The  specific  results  reached  by  the  foregoing  presentation  of 
facts,  and  their  discussion,  is  as  follows : 

1.  The  Wyoming  Central  Association  owns  tracts  of  oil 
lands  in  the  Shoshone  oil  district,  and  in  four  other  basins. 
Three  of  these  oil  basins  are  embraced  in  anticlinal  folds  and 
two  of  them  are  partially  so ; and  all  of  them  lie  close  along  the 
shore  lines  of  old  seas,  in  which  the  sand-rocks  which  held  the 
oils  were  deposited. 

2.  The  oils  occur  in  rocks  of  much  later  age  than  those  of 
Pennsylvania,  and  bear  the  nearest  resemblance  geologically  to 
some  of  the  petroleum  deposits  of  Further  India,  which  have  not 
been  exhausted  by  2,000  years  of  development  work. 

3.  Though  the  Wyoming  oil  regions  differ  in  geological  age 
and  other  particulars  from  those  of  Pennsylvania,  in  one  particu- 
lar they  resemble  them,  namely,  in  the  shales  and  sand-rock 
where  the  oil  originated  and  is  stored  ; though  in  Wyoming 
the  strata  where  the  petroleum  occurs  is  more  than  twice  as  thick 
as  in  Pennsylvania  and  Ohio. 

4.  The  presence  of  oil  springs , some  of  which  flow  from  one  to 
ten  barrels  per  day,  the  great  thickness  of  the  oil-saturated  rock,  the 
escape  of  gases,  the  good  results  from  small  develop7nent  work,  and 
comparative  geological  considerations,  show  that  the  oil  is  very  abun- 
dant, and  that  its  reservoirs  need  only  to  be  properly  tapped  to  obtain 
it  in  such  quantities  as  are  wanted. 

5.  While  two  of  the  oil  basins  are  known  to  furnish  illumi- 
nating oils,  all  of  them  belong  to  the  lubricating  varieties,  which 
are  the  most  valuable  of  all  mineral  oils. 

6.  Of  all  the  mineral  oils  known,  from  any  quarter  of  the 
globe,  these  Wyoming  oils  are  the  finest  lubricators.  They  are 
the  only  mineral  oils  ever  discovered  whose  lubricating  qualities 
are  equal,  and  some  of  them  superior,  to  sperm.  Such  a variety 
■of  them  exist  that  any  quality,  grade  or  quantity  of  lubricating 
oils  which  the  markets  require,  can  readily  be  prepared  from 
them. 

7.  Any  one  of  these  oil  basins  could  be  developed  at  small 
expense  so  as  to  produce  1000  barrels  of  lubricating  oil  daily,  of 
such  high  grade  as  to  give  at  least  a net  profit  of  ten  cents  per 
gallon,  which,  without  counting  kerosene  or  other  products, 
would  pay  an  annual  dividend  of  12%  per  cent,  on  a capital  of 
$10,000,000. 
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REPORT  OF  THE  LATE  PROF.  APGAR. 

The  following  is  my  report  of  the  results  of  an  expedition 
made  with  a party  of  gentlemen  in  order  to  examine  some  mine- 
ral properties  owned  by  the  Wyoming  Central  Association. 
AUSTIN  C.  APGAR, 

Professor  of  Natural  Sciences , 

New  Jersey  State  Normal  School, 


IRON. 

In  township  25,  ranges  85  and  86  west,  in  the  Seminole  Moun- 
tains, there  is  an  extensive  deposit  of  exceedingly  rich  hematite 
iron  ore,  forming  a mountain  of  many  peaks  or  knolls.  At  the 
summit  of  each  of  the  knolls  (and  there  are  hundreds  of  them) 
hard  masses  of  that  form  of  hematite  called  specular  ore  crop 
out.  These  masses  are  of  all  sizes,  from  ten  to  thousands  of 
pounds  in  weight.  The  sides  of  the  knolls,  where  excavated,, 
show  the  more  powdered  variety  of  hematite. 

AMOUNT  OF  DEPOSIT. 

The  highest  knoll  is  situated  about  7,900  feet  above  the 
level  of  the  sea,  and  the  lowest  out -cropping  ore  noticed 
is  7,230  feet  high.  Between  the  highest  and  lowest  show- 
ing of  ore  there  is  a vertical  distance  of  670  feet.  In  all  prob- 
ability, however,  the  ore  penetrates  into  the  mountain  much  lower 
than  is  shown  on  the  surface.  A single  pyramid  of  ore  500  (instead 
of  670)  feet  high,  having  a base  one  mile  square  would  contain 
4,646,400,000  cubic  feet,  or  650,000,000  tons  of  ore.  This  is 
considered  an  under  rather  than  an  overestimate  of  the  amount 
of  ore  in  this  locality.  In  order  to  comprehend  this  amount  of 
ore  look  at  the  following  figures.  Suppose  there  was  mined  and 
shipped  from  this  locality  1,000,000  tons  of  ore  a year,  at  this  rate 
it  would  take  a company  about  650  years  to  exhaust  the  supply 
of  ore  in  the  Seminole  Mountain  owned  by  the  Wyoming  Central 
Association. 

PURITY  OF  THE  DEPOSIT. 

Many  specimens  of  the  ore  of  this  deposit  have  been  analyzed, 
and  the  result  proves  the  ore  to  be  very  rich,  and  practically  free 
from  all  the  substances  which  render  iron  ore  useless.  The 
composition  of  the  sample  from  Seminole,  which  was  a good 
average  specimen,  is  given  in  the  first  column  of  the  following 
table,  while  the  second  and  third  give  the  analysis  of  ores  from 
Pilot  Knob,  Missouri,  and  first  quality  of  ore  from  Lake  Superior- 
Company's  mines : 
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Seminole. 

Pilot  Knob. 

Lake  Superior. 

Iron, 

67.66 

59-15 

60.69 

Oxygen, 

28.99 

25-23 

26.OI 

Silica, 

.72 

13-27 

9.82 

Lime,  

1.23 

.21 

•57 

Magnesia,  .... 

.68 

•14 

■24 

Alumina,  .... 

.21 

2.19 

1.64 

Titanic  Acid,  . . . 

.04 

.... 

• • • • 

Phosphoric  Oxide,*  . 

. .... 

.04 

•14 

Sulphur 



.... 

.02 

* Four-ninths  of  the  phosphoric  oxide  is  the  amount  of  phosphorus. 


A comparison  of  the  analysis  above  given  will  show  how  very 
rich  the  Wyoming  ore  is.  The  amount  of  metallic  iron  is  much 
greater  and  very  near  the  possible  amount  of  70$. 

EASE  OF  WORKING. 

As  the  iron  ore  forms  the  whole  surface  material  for  a square 
mile,  and  since  it  is  entirely  above  the  surface  of  the  valley,  the 
lowest  out-cropping  being  one  hundred  feet  above  the  valley,  the 
mine  or  quarry  could  be  worked  at  the  least  possible  expense. 
No  timbering  would  be  needed,  no  pumping  of  water,  and  no 
power  to  raise  the  ore.  A gravity  railroad  would  carry  it  to  any 
point  of  the  valley  required. 

MONEY  VALUE  OF  THE  ORE. 

The  money  value  of  an  ore  is  quite  dependent  upon  the  supply 
of  fuel  for  its  reduction.  The  different  kinds  of  fuel,  for  the  smelt- 
ing of  iron  in  the  order  of  the  comparative  amounts  used  in  the 
United  States  are:  1,  coke  ; 2,  anthracite  coal ; 3,  charcoal ; 4,  raw 
bituminous  coal.  Good  coking  coal  is  being  mined  at  New  Castle, 
Wyoming,  on  the  Burlington  and  Missouri  railroad,  and  coking 
ovens  are  being  constructed.  There  is  no  reason,  however,  why 
some  of  the  very  extensive  beds  of  bituminous  coal  near  the  Semi- 
nole iron  should  not  be  coking;  more  extensive  experiments  with 
the  coal  is  all  that  is  needed,  since  the  difference  between  coking 
and  non-coking  coal  is  so  slight  that  a few  days’  exposure  to  the 
atmosphere,  after  digging,  of  some  coking  coals  will  render  them 
non-coking.  Within  a few  miles,  two  to  seven,  a very  good  bitu- 
minous coal  is  found.  We  know  of  no  reason  why  this  should  not 
form  a good  smeting  fuel  for  this  purpose,  provided  it  is  used 
according  to  the  plans  adopted  in  Pennsylvania  and  Ohio,  where 
many  furnaces  use  non-coking  coal  alone  for  the  smelting  of 
hematite  iron  ores.  The  substance,  besides  fuel,  which  is  used 
for  the  reduction  of  iron  ore  is  lime.  This  substance  which  is 
employed  as  a flux  to  unite  with  the  impurities  found  in  the  ore  can 
be  found  abundantly  within  a few  miles  north  of  the  ore  deposit. 

Respectfully  submitted,  AUSTIN  C.  APGAR. 
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SODA. 

Soda  is  one  of  the  most  important  of  Wyoming’s  many 
resources,  and  of  which  article  it  may  truthfully  be  said,  it  has  a 
monopoly.  Two  hundred  and  fifty  million  pounds  are  consumed 
annually  in  the  United  States,  almost  all  of  which  is  imported, 
and  upon  which  source  the  country  has  been  dependent.  It  is  an 
article  which  is  in  demand  in  every  city,  village,  and  home  all  over 
the  land.  Practical  economists  say,  that  were  this  staple  placed 
upon  the  market  from  the  Wyoming  soda  deposits  a saving  of  over 
$7,000,000  annually  would  result.  This  deposit  finds  its  lodg- 
ment in  open  basins,  once  lakes  of  water  mto  which  salts  of  soda 
found  its  way,  and  through  chemical  action  solidified  into  solid 
masses.  Soda  enters  largely  into  the  manufacture  of  glass.  It 
is  said  it  can  be  shipped  to  eastern  manufacturers  and  sold  at  a 
handsome  profit  for  less  money  than  is  paid  for  the  imported 
article.  The  importance  of  these  deposits  cannot  be  overestima- 
ted. The  soda  of  this  state  will  be  a source  of  immense  wealth, 
both  to  the  state  and  those  who  build  up  the  enterprises  calcula- 
ted to  place  it  on  the  market.  One  of  the  principal  deposits  is 
owned  by  this  company. 

AGRICULTURAL  LAND. 

The  Wyoming  Central  Association  own  a large  tract  of  land 
in  the  Sweetwater  valley,  beautifully  situated  for  a town  site. 
Railroad  surveys  run  through  this  land — and  ere  long  in  all 
probability  the  roads  will  be  built.  The  company  has  built  a 
dam  in  the  river  and  the  land  is  under  irrigating  ditches.  The 
land  is  rich  and  productive ; all  kinds  of  cereals  and  root  crops 
would  grow  luxuriously. 

“The  climate  of  Wyoming  is  healthful  and  invigorating  ; the 
mean  elevation  being  about  5,000  feet,  while  the  extremes  are 
from  2,000  to  14,000  feet,  the  latter  being  the  altitude  of  a few 
mountain  peaks  ; a pleasanter  or  more  healthful  climate  cannot 
be  found.  The  purity  of  the  air  and  its  tonic  electricity,  and  the 
restfulness  from  cool  nights  in  the  summer,  make  it  an  attraction 
to  the  invalid  and  exhilarating  to  the  strong.” 

The  Nebraska  State  Journal , in  an  editorial  comment  upon 
the  resources  of  this  state  and  their  importance,  says : 

“The  mountains  of  Wyoming  are  rich  in  various  minerals; 
almost  inexhaustible  deposits  of  gold,  iron,  and  coal  are  known 
to  exist,  and  the  supplies  of  soda  and  natural  oil  are  great.  The 
influence  which  the  development  of  the  mineral  riches  of  Wyo- 
ming is  likely  to  have  upon  the  future  of  the  states  west  of  the 
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Missouri,  is  a subject  rapidly  growing  in  importance.  With  coal 
fields  in  extent  equal  to  those  of  Pennsylvania,  the  mines  now 
worked  being  a superior  quality  of  bituminous  coal ; with  a 
mountain  of  almost  pure  hematite  iron,  and  lying  near  coal  and 
limestone,  and  within  thirty  miles  of  a railroad,  it  will  not  be  long 
before  enterprising  capital  will  be  engaged  in  supplying  the  rap- 
idly growing  states  on  all  sides  of  this  state. 

“Already  several  important  railroad  systems  are  pushing  their 
lines  into  the  interior  of  this  field.  Not  only  coal  and  iron,  but 
oil,  copper,  tin,  soda  and  other  articles  of  commerce  are  found  in 
great  abundance.  From  present  indications  it  will  not  be  many 
years  until  the  mines  of  coal  and  iron  are  extensively  worked, 
and  great  mining  and  manufacturing  centres  formed.” 

The  following  from  the  Salt  Lake,  Utah,  Tribune  is  an  inter- 
esting review  of  the  resources  of  this  state,  and  a prediction  of 
its  future  importance:  “ Near  the  North  Platte,  in  the  vicinity  of 
Independence  Rock,  is  literally  a mountain  of  iron  ore,  supposed 
from  analysis  of  samples  to  be  the  best  of  Bessemer  ore ; there 
never  was  more  beautiful  ore  to  the  eye.  The  fine  coal  of  Bitter 
Creek  is  supposed  to  extend  northward  to  the  Sweetwater. 
Whether  this  iron  ore  can  at  present  be  changed  into  iron  and 
steel  on  the  Sweetwater,  near  where  it  lies,  to  profit  is  perhaps 
problematical.  It  can  hardly  be  so  regarded,  however,  if  we  look 
ahead  a few  years  and  contemplate  the  ever-coming  population, 
with  their  railroads  and  machines  and  all  kinds  of  uses  for  iron. 
The  Lake  Superior  iron  mines  are  shipping  millions  of  tons  of 
ore  per  annum  to  Chicago,  Cleveland  and  Pittsburgh.  So  pro- 
digious an  output  must  tell  on  them  in  a few  years,  and  new 
sources  of  supply  will  have  to  be  sought.  It  is  not  a violent  sup- 
position that  this  ore  even  now  might  be  transported  east  at  a 
profit.  The  haul  is  long,  the  quantity  unlimited.  It  is  down 
grade  most  of  the  way,  and  empty  cars  have  often  to  be  hauled 
eastward.  In  the  same  neighborhood  about  Independence  Rock 
are  soda  lakes.  If  there  is  a ton  of  soda,  the  base  of  several 
articles  of  every-day  use  everywhere,  in  these  lakes  there  are 
10,000,000  tons,  and  if  it  is  valuable  at  all  it  is  worth  $i  a ton  as 
it  lies.  All  the  soda  in  its  various  forms  used  in  the  United 
States  might  be  supplied  from  these  deposits  for  fifty  years.  It 
can  be  transported  to  Chicago  for  manufacture,  or  manufactured 
on  the  spot,  so  as  to  undersell  the  imported  article,  if  the  tariff 
on  the  latter  be  left  undisturbed. 

“The  Prairie  States  have  railroads  on  every  township  line, 
and  this  gridironing  process  has  been  carried  square  up  to  the 
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rainless  belt,  which  as  steadily  recedes  before  it.  They  say  in 
San  Francisco  that  there  is  no  stopping  place  for  the  cable  roads 
but  the  ocean  beach.  This  is  equally  true  of  the  Chicago  rail- 
road systems.  Every  one  of  them  now  has  a pointer  or  leader 
well  up  in  the  mountains.  A brief  pause  for  breath,  and  the  race 
for  the  ocean,  or  for  this  valley  as  another  breathing  place,  must 
inevitably  begin.  Two  of  them,  at  least,  must  pass  through 
Wyoming,  and  their  advent  on  the  Sweetwater  will  start  Wyoming 
upon  an  era  of  development  which  will  in  a few  years  place  her 
in  the  front  rank  of  the  Rocky  Mountains.” 

A former  Wyoming  governor  in  his  report  says:  “If  eastern 
capitalists  and  investors  looking  for  desirable  enterprises  in  which 
to  place  their  money  would  turn  their  attention  to  Wyoming,  they 
would  find  such  abundance  of  opportunities  which  give  assurance 
of  large  returns  as  would  surprise  them.  At  the  present  time 
there  is  no  locality  that  offers  greater,  and  this  fact  is  being  appre- 
ciated by  those  who  have  taken  the  trouble  to  investigate.  There 
is  a vast  field  open  here  for  the  building  up  of  enterprises,  one 
which  will  speedily  assume  such  importance  as  will  admit  of  no 
delay.  Upon  the  completion  of  the  railroads  now  bordering  upon 
the  vast  mineral  wealth  of  the  interior,  the  importance  of  these 
deposits  are  such  that  they  will  be  early  sought.” 

For  further  information  address 

E.  P.  SCHOONMAKER,  President , 

Troy,  N.  Y. 

N.  B. — The  Railway  Age  and  Northwestern  Railroader , in 
its  list  of  proposed  railway  extensions  in  the  United  States  for 
1893,  has  the  following  : Wyoming  and  Utah,  Casper  southwest 
to'Ogden,  Utah;  branch  Alcova  Hot  Springs  south  to  Rawlins  ; 
branch  in  Fremont  county  north  to  Lander;  distance  (estimated) 
425  miles. 

We  have  just  learned  that  contracts  for  300  miles  of  the 
Northwestern  railroad  extension  from  Casper  to  Ogden  have  been 
let.  As  this  railroad  will  run  through  some  and  near  other  prop- 
erties belonging  to  the  Wyoming  Central  Association,  it  will  give 
the  company  shipping  facilities  which  will  greatly  enhance  the 
value  of  these  properties. 


